Urban Design Guidelines for Shophouses: A Temperature Modification Approach  by Zahrah, Wahyuni & Nasution, Achmad Delianur
 Procedia - Social and Behavioral Sciences  179 ( 2015 )  308 – 317 
Available online at www.sciencedirect.com
1877-0428 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Department of Architecture, Faculty of Civil Engineering and Planning,Institut Teknologi Sepuluh Nopember (ITS).
doi: 10.1016/j.sbspro.2015.02.434 
ScienceDirect
,QWHUQDWLRQDO&RQIHUHQFH*UHHQ$UFKLWHFWXUHIRU6XVWDLQDEOH/LYLQJDQG(QYLURQPHQW*$6/(
1RYHPEHU
8UEDQGHVLJQJXLGHOLQHVIRUVKRSKRXVHVDWHPSHUDWXUHPRGLILFDWLRQDSSURDFK
:DK\XQL=DKUDKD$FKPDG'HOLDQXU1DVXWLRQD
a Lecturer, Architecture Department, University of Sumatra Utara  
$EVWUDFW
,QPDQ\GHYHORSHGFRXQWULHVWKHFRPPHUFLDOGLVWULFWLVILOOHGE\WKHKLJKULVHEXLOGLQJEXWLQWKHFLW\RIDGHYHORSLQJFRXQWU\
OLNH0HGDQ,QGRQHVLDWKHFRPPHUFLDODUHDLVFKDUDFWHUL]HGE\VKRSKRXVHVW\SRORJ\7KHDEVHQFHRIXUEDQGHVLJQJXLGHOLQHIRU
WKH VKRSKRXVHV DUHD FDXVHV WKH ORZ TXDOLW\ GHVLJQ RI WKH GLVWULFWV DQG PDNHV PDQ\ HQYLURQPHQWDO SUREOHPV VXFK DV WKH
LQFUHDVLQJRIPLFURWHPSHUDWXUH7KLVSDSHUVHHNVWRDSSO\VRPHRIWKHFXUUHQWGHVLJQSULQFLSOHVWKDWWKHOLWHUDWXUHVXJJHVWDERXW
KRZWRLPSURYHXUEDQPLFURFOLPDWHVWKURXJKGHVLJQLQWHUYHQWLRQWRUHGXFHWHPSHUDWXUHVLQDGHQVHO\EXLOWXSFRPPHUFLDODUHDV
7KHUHVHDUFKZLOOGHPRQVWUDWHWKLVLQWKHFDVHRI0HGDQWKURXJKDIRFXVSULPDULO\RQWKH³XELTXLWRXV³VKRSKRXVH´ZKLFKLVWKH
GRPLQDQWW\SHLQWKHEXLOGLQJVW\SRORJ\REVHUYHGLQFRPPHUFLDODUHDVRI,QGRQHVLDQFLWLHV7KHUHVHDUFKPHWKRGRORJ\XVHGLVD
FRPELQDWLRQ RI SULPDU\ GDWD FROOHFWHG WKURXJK D YLVXDO VXUYH\ 1H[W WKH VWXG\ FROOHFWHG WHPSHUDWXUH PHDVXUHPHQW WR JHW D
SDUWLFXODU FRQGLWLRQ LQ WHPSHUDWXUHPRGLILFDWLRQ ,Q WKHHQG WKH VWXG\ IRUPXODWHG WKHGHVLJQJXLGHOLQHVZKLFK  UHODWHG WR WKH
HYLGHQFHWRFRQWHPSRUDU\UHOHYDQWGHVLJQZLVGRP

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RI'HSDUWPHQWRI$UFKLWHFWXUH)DFXOW\RI&LYLO(QJLQHHULQJDQG3ODQQLQJ
,QVWLWXW7HNQRORJL6HSXOXK1RSHPEHU,76
Keywords: XUEDQGHVLJQJXLGHOLQHVKRSKRXVHXUEDQWHPSHUDWXUHPRGLILFDWLRQ



&RUUHVSRQGLQJDXWKRU7HOID[
E-mail address:ZDK\XQL]DKUDK#JPDLOFRP
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Department of Architecture, Faculty of Civil Engineering and Planning,Institut Teknologi 
Sepuluh Nopember (ITS).
309 Wahyuni Zahrah and Achmad Delianur Nasution /  Procedia - Social and Behavioral Sciences  179 ( 2015 )  308 – 317 
,QWURGXFWLRQ
$Q XUEDQ VSDFH LV D SODFH ZKHUH SHRSOH FRQFHQWUDWHG VR WKDW WKH SODFH ZLOO EH D FRQFHQWUDWLRQ RI PDQ\
HQYLURQPHQWDOSUREOHPV2QHRI WKHFUXFLDOSUREOHPVLV WKHLQFUHDVLQJRIXUEDQPLFURWHPSHUDWXUHWKDWFDXVHGE\
PDQ\KLJKGHQVLW\EXLOGLQJVDQGYHKLFOHVFLUFXODWLRQV:KHQWKHWHPSHUDWXUHEHFRPHVKLJKHUWKHQHHGDQGFRVWIRU
HQHUJ\EHFRPHVKLJKHU WRR:KHQ WKHHQHUJ\VWLOOGHSHQGVRQ IRVVLOIXHOJHQHUDWRU LWFDQFDXVH WKH LQFUHDVLQJRI
JUHHQKRXVHJDVHPLVVLRQ6RWKHWHPSHUDWXUHZLOOEHKLJKHUDQGKLJKHUZLWKDOOWKHLPSDFWV7KXVWKHLQFUHDVLQJRI
XUEDQWHPSHUDWXUHVKRXOGEHPLWLJDWHGVRLWFDQSUHYHQWWKHZRUVWGDPDJHRIWKHHQYLURQPHQW
,Q PDQ\ FLWLHV RI WKH GHYHORSHG FRXQWU\ WKH FHQWHU RI KLJKHVW XUEDQ WHPSHUDWXUH LV LQ WKH &HQWUDO %XVLQHVV
'LVWULFW&%'ZLWKKLJKULVHEXLOGLQJV,Q,QGRQHVLDWKHFRPPHUFLDOFHQWHULVILOOHGZLWKVKRSKRXVHV7KHW\SRORJ\
WHQGV WR EH WKH PRVW FRPPHUFLDO EXLOGLQJV EXLOW LQ WRZQV DQG FLWLHV LQ ,QGRQHVLD  7KH VKRSKRXVHV DUH QRW
FRQFHQWUDWHGLQRQHDUHDEXWWHQGWRVSUHDGRXWWRDOOXUEDQDUHDDQGURDGW\SHVLQFOXGLQJDWDQHLJKERUKRRGVFDOH
SDWKZD\7KHJURZWKRI WKHVKRSKRXVHV LVFDXVHGE\ WKHORZFRVWRI WKHGHYHORSPHQWEXW WKHKLJKUDWHRIVHOOLQJ
SULFH%HVLGHVWKDWWKHVKRSKRXVHLVYHU\IOH[LEOHLQDFFRPPRGDWLQJYDULRXVIXQFWLRQVIURPZDUHKRXVHWRKRVSLWDO
IURPRIILFHWRDVSD7KHDXWRQRP\UHJXODWLRQDULVHVPDQ\QHZUHJLRQVDQGLWPHDQVWKHUHZLOOEHPRUHXUEDQL]HG
DUHDZLWKDELJSRVVLELOLW\WKDWPDQ\PRUHVKRSKRXVHVZLOOEHGHYHORSHG
7KHUHLVQRFRQFHUQDERXWDQHQYLURQPHQWVHQVLWLYHGHVLJQDWWKHH[LVWLQJVKRSKRXVHDUHD7KHUHLVQRDQXUEDQ
GHVLJQJXLGHOLQHVDWDOO$OPRVWDOORI WKHDUHD LVEXLOWXS WR6R WKHUH LVQRHQRXJKVSDFH WRJUHHQHU\ ,Q
VRPH FDVHV RI EXLOGLQJ FRYHUDJH ORZHU WKDQ WKHYRLG DUHD LV SDYHG%\ WKH VLWXDWLRQPRVW RI WKHGHVLJQ
HOHPHQWV± WKHEXLOGLQJV URDGSHGHVWULDQSDWKDQG\DUG±EHFRPHKHDWDEVRUEHU)XUWKHUPRUH WKHDEVHQFHRIDQ
DGHTXDWHSHGHVWULDQSDWKDQGYHKLFOHSDUNLQJORWJHQHUDWHDKLJKFRQFHQWUDWLRQRIYHKLFOHFLUFXODWLRQ7KHFRQGLWLRQ
KDVDSRWHQF\WRPDNHWHPSHUDWXUHKLJKHUUHGXFLQJXUEDQWKHUPDOFRPIRUWPDNLQJWKHKLJKHUQHHGVRIHQHUJ\DQG
FRVW IRU LQWHULRU FRROLQJ  6R WKH UHVHDUFK PHDQV WR JLYH D FRQWULEXWLRQ LQ JXLGLQJ WKH SODQQLQJ DQG GHVLJQ RI
VKRSKRXVHVGHYHORSPHQWSULPDULO\LQFRQFHUQWRPRGLI\XUEDQWHPSHUDWXUHDVDSDUWRIFUHDWLQJDQHQYLURQPHQWDO
IULHQGO\DQGKLJKTXDOLW\XUEDQVSDFH
5HVHDUFKWKHRU\DQGPHWKRGV
2.1. Climate responsive design and high-quality environment 
7KHXUEDQFRPPXQLWLHVDUHOLYLQJLQDEDGDQGXQKHDOWK\HQYLURQPHQW7KHDLUDQGZDWHUSROOXWLRQWKHODFNRI
VRFLDOFRKHVLRQDQGWKHFOLPDWHFKDQJHDUHVRPHRIWKHLPSRUWDQWLVVXHVKDYHWREHPLWLJDWHGLQDEXLOWHQYLURQPHQW
0HDQZKLOHFLWLHVDVSDFHZKHUHSHRSOHVSHQGWKHLUWLPHVKDYHWREHDSODFHWKDWFDQLPSURYHWKHLUTXDOLW\RIOLIH
7RJHW WKDW JRDO RQH RI WKH DSSURDFKHV LV WKURXJK WKH GHVLJQ ERWK IRU EXLOGLQJ DQGXUEDQ VFDOH$KLJKTXDOLW\
GHVLJQ RI D EXLOW HQYLURQPHQW VKRXOG JLYH D SRVLWLYH FRQWULEXWLRQ WR FRPPXQLW\ TXDOLW\ RI OLIH &KDSPDQ DQG
/DUNKDP&$%(7KHEXLOWHQYLURQPHQWKDVWRPDLQWDLQDQGIXOILOOSHRSOHQHHGV0F,QW\UH
$FFRUGLQJ WR +XL  VRPH PDMRU FRQVLGHUDWLRQV WR PLWLJDWLQJ FOLPDWH FKDQJH DUH FOLPDWH UHVSRQVLYH RI
EXLOGLQJVJRRGXUEDQSODQQLQJDQGGHVLJQDQGXVHODQGVFDSHDVDPHDQVRIWKHUPDOFRQWURO%\VXFKDSSURDFKWKHUH
ZLOOEHDQXUEDQVSDFHWKDWFOHDQHUJUHHQHUKHDOWKLHUDQGPRUHFRPIRUWIRUSHRSOH,WLVDSDUWRIKLJKTXDOLW\XUEDQ
VSDFHWRPDNHDFLW\DEHWWHUSODFHWROLYH
2.2. Urban physical elements and micro climate modification 
7KHVWXG\FRQFHUQLQJRQXUEDQFOLPDWHVWDUWHGZKHQ/XNH+RZDUGREVHUYHG/RQGRQWHPSHUDWXUHSHUIRUPDQFHLQ
EXWPRVWLQWHQVLYHUHVHDUFKKDYHEHHQMXVWEHJXQLQWKHODVWWZHQW\\HDUV$UQILHOG7KHGLVWLQFWLRQRI
WKHXUEDQFOLPDWHJHQHUDWHVDQHZVWDQGDUGLQWKHFOLPDWHREVHUYDWLRQDQGFRPSOHPHQWVWKHRWKHUVWDQGDUGVSURYLGHG
E\:RUOG0HWHRURORJLFDO2UJDQL]DWLRQ±:022NH7KHUHDUHWKUHHW\SHVRIREVHUYDWLRQVFDOHRIWKHXUEDQ
FOLPDWHHJPLFURVFDOHORFDOVFDOHDQGPHVRVFDOH7KHPLFURVFDOHLVWKHW\SHRIFOLPDWHREVHUYDWLRQWRLQYHVWLJDWH
WKHSK\VLFDOHOHPHQWVRIXUEDQVSDFHLQPHWHUVUDGLXV2NH
7KHSK\VLFDOXUEDQVWUXFWXUHEHFRPHVWKHKHDWVRXUFHZKHQH[SRVHGE\VXQKHDWDQGWRJHWKHUZLWKJUHHQKRXVH
JDVWKHVWUXFWXUHFRPSRVHDQXUEDQWHPSHUDWXUH$NEDULHWDO:DWNLQVHWDO7KHFRQGLWLRQFUHDWHVD
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SDUW RI XUEDQ VSDFH DV DQXUEDQKHDW LVODQG 8+, WKDW KDV D KLJKHU WHPSHUDWXUH WKDQ WKHRXWHU SDUW RI WKHXUEDQ
VSDFH
8UEDQFOLPDWHPRGLILFDWLRQUHODWHVWRVRPHIDFWRUVLQXUEDQGHVLJQVVXFKDVODQGXVHDQGEXLOGLQJIXQFWLRQRSHQ
VSDFHYHJHWDWLRQDQGEXLOGLQJGHVLJQ7KHFHQWHURIXUEDQKHDWLVODQGXVXDOO\RFFXUVLQWKHFLW\FHQWHUDQG&HQWUDO
%XVLQHVV'LVWULFW&%'ZKHUHWKHUHLVDFRQFHQWUDWLRQRIKXPDQDFWLYLW\PRVWO\WKHFRPPHUFLDODUHD,Q/RQGRQ
IRUH[DPSOHWKH8+,LVFHQWHUHGLQ&%'DQGKDVDFRQFHQWULFSDWWHUQ7KHWHPSHUDWXUHEHFRPHVGHFUHDVHDVDSODFH
IDUWKHUIURPWKHFLW\FHQWHU:DWNLQVHWDO7KHVLPLODUSDWWHUQVDOVRIRXQGLQ1HZ<RUN*HG]HOPDQHWDO
DQG$WKHQD0LKDODNDNRXHWDO
7KH URRI PDWHULDO DQG SDYHPHQW VXUIDFH FDQPRGLI\ XUEDQ FOLPDWH GHSHQGV RQ WKH DOEHGR YDOXH 7KH KLJKHU
DOEHGRZLOOUHIOHFWPXFKPRUHKHDWDQGSUHYHQWLQJWKHVXUIDFHWREHWKHVRXUFHRIKHDWRIWKHVXUURXQGLQJV$VSKDOW
WKHPDWHULDOPRVWO\XVHGDVURDGSDYHPHQWLVRQHRIWKHORZHVWDOEHGRPDWHULDOV3RPHUDQW]HWDO:KHQWKH
VXQVKLQHH[SRVHVWKHDVSKDOWVXUIDFHWKHWHPSHUDWXUHFDQEHR)KLJKHUWKDQFRQFUHWHZLWKR)DQGWKHJUDVV
ILHOGZLWKR):DWVRQHWDO
7KHEXLOGLQJPDVVGHVLJQFDQFUHDWHDVKDGRZWRWKHRWKHUVXUIDFHDQGSUHYHQWLQJLWH[SRVHGWRWKHVXQVKLQHDQG
GHFUHDVHPLFURWHPSHUDWXUH:DWVRQHWDO7KHZLGHUVXUIDFHRIEXLOGLQJURRIDQGHQYHORSHFDQUHFHLYHPRUH
KHDWLQWHQVLW\0DUVK7KH8+,DOZD\VWDNHVSODFHLQDQDUHDRIPDQ\KLJKULVHEXLOGLQJVZKLFKUHODWHVWRWKH
ZLGHUKHDWDEVRUEHUEXLOGLQJHQYHORSH$NDVDNDHWDO:DWNLQVHWDO7KHURRIGHVLJQFDQPRGLI\PLFUR
WHPSHUDWXUH7KHIODWURRIFROOHFWVPXFKPRUHKHDWWKDQWKHJDEOHURRIGRHV0DUVK 
7KHZLQGEORZFDQGHFUHDVHPLFURWHPSHUDWXUHE\VSUHDGRXWWKHKHDWWRWKHEURDGHUDUHD:DWNLQVHWDO
*HG]HOPDQHWDO.LPDQG%DLN7KHEXLOGLQJKHLJKWIRUPDWLRQDQGRULHQWDWLRQFDQPRGLI\WKHZLQG
GLUHFWLRQE\EORFNLQJRUFKDQQHOLQJLWDQGLQGLUHFWO\PRGLI\WKHPLFURWHPSHUDWXUH
7KHYHJHWDWLRQFDQGHFUHDVHPLFURWHPSHUDWXUHE\HYDSRWUDQVSLUDWLRQDQGVKDGRZ$NEDULHWDO(VWHVHWDO
3XUQRPR :DUN DQG:DUN 7KH VKDGRZHG VXUIDFH FDQEHXS WR  R& FRROHU WKDQ WKH
RSHQO\H[SRVHG VXUIDFH 5RELQHWWH7KHFRROLQJHIIHFW LV VLJQLILFDQW VR WKHFRRO FRPPXQLW\PRYHPHQW LQ
VRPH FLWLHV LQ8QLWHG6WDWHV UHTXLUHV DW OHDVW WKUHH WUHHV IRU RQHEXLOGLQJ 5RVHQIHOG HW DO  +RZHYHU WKH
TXDQWLW\RIWUHHVGRHVQRWDOZD\VGHFUHDVHWKHWHPSHUDWXUHZKHQWKHWUHHVEORFNWKHZLQGSUHYHQWLQJLWWRVSUHDGRXW
WKHKHDWDQGWKHQGHFUHDVLQJWKHWHPSHUDWXUH3XUQRPR
7KH LQFUHDVLQJ RI XUEDQPLFUR WHPSHUDWXUH FDXVHV WKH LQFUHDVLQJ RI WKH QHHG RI HQHUJ\ DQG FRVW IRU LQWHULRU
FRROLQJ&DUORDQG/DPEHUWV:DWNLQVHWDO$NDVDNDHWDO0RUHRYHULWFDQFDXVHWKHLQFUHDVLQJ
RI&2HPLVVLRQ$NEDULHWDODQGGHFUHDVLQJRIFLWL]HQV¶KHDOWKTXDOLW\86(3$7KHLQFUHDVLQJRI
R&LVHTXDOZLWKWKHLQFUHDVLQJRI*:HQHUJ\QHHGDQGLWPHDQV86'SHU\HDU5RVHQIHOGHWDO7KH
KLJK WHPSHUDWXUH FDQ DOVR GHFUHDVH WKHUPDO FRPIRUW UHGXFHV WKH LQWHQVLW\ RI FLWL]HQV¶ RXWGRRU DFWLYLW\ DQG WKH
RSSRUWXQLW\WRHQJDJHLQDVRFLDOLQWHUDFWLRQ+DUULV0RUHRYHUWKHKLJKWHPSHUDWXUHFDQLQFUHDVHWKHULVNRI
PDQ\NLQGVRIGLVHDVHVXFKDVVNLQFDQFHUDQGDVWKPD86(3$
2.3. Methodology 
7KHUH DUH WZR VWHSV LQ WKH UHVHDUFK 7KH ILUVW VWHS LV WKH DQDO\]LQJ RI WHPSHUDWXUH PRGLILFDWLRQ LQ WKH WKUHH
VKRSKRXVHVDUHDZLWKWKHEXLOGLQJGHQVLW\JUHHQFRYHUHGDQGURRIPDWHULDODQGSDYHPHQWGLIIHUHQFH7KHUHIRUHWKH
VWXG\PHDVXUHV WHPSHUDWXUH LQ WKH WKUHH VKRSKRXVHVDUHD VLPXOWDQHRXVO\ IRU WKUHHPRQWKVDQG WKHQFRPSDUHV WKH
UHVXOWZLWK WKHDYHUDJHFLW\ WHPSHUDWXUH0HDQZKLOH WKHVWXG\FROOHFWV WKHXUEDQSK\VLFDO VWUXFWXUHHOHPHQWV WKDW
UHODWH WR PLFUR WHPSHUDWXUH DQG FDOFXODWHV WKH ZLGWK SURSRUWLRQ RI HDFK IDFWRU 1H[W WKH VWXG\ DQDO\]HV WKH
UHODWLRQVKLS EHWZHHQ WKH WHPSHUDWXUH GLIIHUHQFH DQG WKH ZLGWK RI JUHHQ FRYHU EXLOGLQJ GHQVLW\ DQG URRI DQG
SDYHPHQW PDWHULDO GLIIHUHQFH LQ GHVFULSWLYH TXDOLWDWLYH PHWKRGV EDVHG RQ DQ\ UHOHYDQW WKHRULHV %DVHG RQ WKH
DQDO\VLVWKHVWXG\IRUPXODWHVWKHVKRSKRXVHVXUEDQGHVLJQJXLGHOLQHVWRPRGLI\XUEDQPLFURWHPSHUDWXUH
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5HVXOWDQGGLVFXVVLRQ
3.1. Micro temperature modification in shophouses area 
Building density, building function, and micro temperature modification  
 
7KHUHVHDUFKVKRZVWKDWWKHKLJKHVWGHQVLW\VKRSKRXVHLQ7KDPULQ5RDGLVWKHDUHDRIWKHKLJKHVWWHPSHUDWXUH,Q
PHWHUVUDGLXVRIPHDVXULQJGHYLFHVWKHUHDUHVKRSKRXVHVW\SRORJ\LQWKHDUHDDQGDOPRVWDOOEXLOGLQJV
KDYHIODWFRQFUHWHURRI7KHPRVWEXLOGLQJV¶ IXQFWLRQ LVFRPPHUFLDOXVHVXFKDVUHWDLOVDQGSULYDWHRIILFHZLWKD
OLWWOHSRUWLRQRIKRXVHDQGHGXFDWLRQIDFLOLW\$OWKRXJKWZRRWKHUORFDWLRQVDUHFRPPHUFLDOFRUULGRUVWRR7KDPULQ
5RDGLVWKHEXVLHVWDQGWKHGHQVHVW6RPHEXLOGLQJVRIIRXUWRHLJKWVWRULHVWDNHSODFHLQWKHGLVWULFWPDQ\PRUHWKDQ
WKHWZRRWKHUFDVHVWXG\ORFDWLRQV7KHIDFWLQGLFDWHVWKDWWKHDUHDRIWKHKLJKHVWEXLOGLQJGHQVLW\DQGKHLJKWLVWKH
SODFHRIWKHKLJKHVWWHPSHUDWXUH:DWNLQVHWDO*HG]HOPDQHWDO0LKDODNDNRXHWDO
)XUWKHUPRUHZLWKWKHEXV\FRPPHUFLDOIXQFWLRQ7KDPULQ5RDGEHFRPHVDFRQFHQWUDWLRQRIYHKLFOHFLUFXODWLRQ
WKDWUHOHDVHJUHHQKRXVHJDVDQGLQFUHDVHWHPSHUDWXUH7KH]HURILQLVKOLQHRIWKHEXLOGLQJVFDXVHVQRHQRXJKVSDFH
IRUSDUNLQJVRWKDWWKHYLVLWRUVXVHWKHURDGDUHDDVRQVWUHHWSDUNLQJ$VWKHFRQVHTXHQFHUHGXFLQJWKHFDSDFLW\RI
WKHURDGWRDFFRPPRGDWHYHKLFOHFLUFXODWLRQ7UDIILFMDPDOZD\VRFFXUVLQWKHSODFHDQGPDNHVHPLVVLRQEHFRPHV
KLJKHUFRQFHQWUDWHGLQRQHVSRWDQGLQFUHDVHPLFURWHPSHUDWXUH

Roof and pavement material and micro temperature modification  

7KH VWXG\ LQGLFDWHV WKDW PLFUR WHPSHUDWXUH PRGLILFDWLRQ E\ URRI DQG SDYHPHQW PDWHULDO UHODWHV WR WKH KHDW
H[SRVHGSDUWLFXODUO\WKHORZDOEHGRPDWHULDO0RVWRIWKHVWXG\DUHDLVWKHEXLOGLQJVRIIODWFRQFUHWHURRI+RZHYHU
WKHLQFUHDVLQJRIORZDOEHGRPDWHULDOLVQRWDOZD\VSDUDOOHOWRWKHLQFUHDVLQJRIWHPSHUDWXUH6HWLDEXGL6WUHHWKDVWKH
KLJKHVWVXUIDFHRIDVSKDOWWKHORZHVWDOEHGRPDWHULDOEXWWKHPLFURWHPSHUDWXUHDYHUDJHLVWKHORZHVWEHFDXVHWKH
WUHHV FDQRS\ VKDGHV WKH VXUIDFH EHORZ DQG GHFUHDVHV WHPSHUDWXUH VLJQLILFDQWO\ 7KH KLJK DOEHGR PDWHULDO ZLWK
LQWHQVLYHKHDWH[SRVHGFRQWULEXWHVWRLQFUHDVLQJWHPSHUDWXUHVLJQLILFDQWO\2QWKHFRQWUDU\WKHORZDOEHGRPDWHULDO
EXWFRYHUHGE\WUHHVFDQRS\KDVDVLJQLILFDQWWHPSHUDWXUHGHFUHDVLQJ
  
 7DEOH7KH5DWLRRIPLFURWHPSHUDWXUHDQGSK\VLFDOVWUXFWXUHHOHPHQWVRIVKRSKRXVH

9DULDEOHV 7KDPULQ 6HWLDEXGL .DWDPVR
7HPSHUDWXUHDYHUDJHR&   
7HPSHUDWXUH0D[LPXPR&   
7HPSHUDWXUHPLQLPXPR&   
6KRSKRXVHW\SRORJ\   
*UHHQFRYHU   
6RXUFH6XUYH\
Vegetation and micro temperature modification 
,QPHWHUVUDGLXVRIPHDVXULQJGHYLFH6HWLEXGL5RDGLVWKHZLGHVWWUHHVFRYHUPWKHQ.DWDPVR
PDQG7KDPULQP7KHZLGHU WUHHV¶FDQRS\LVHTXDO WR WKHORZHUWHPSHUDWXUH7KHVWXG\
FRQILUPVVRPHVWXG\EHIRUH WKDW WKHYHJHWDWLRQGHFUHDVHPLFUR WHPSHUDWXUH WKRXJKWKHZLGWKGLIIHUHQFH LVQRWVR
H[WHQVLYH'LIIHUHQWZLWK7KDPULQ5RDGWKHWUHHVLQ6HWLDEXGLDQG.DWDPVR5RDGWDNHSODFHERWKLQWKHPHGLDQDQG
WKHHGJHRIWKHURDG6RWKDWWKHVKDGRZLVPRUHHIILFLHQWLQFRYHULQJWKHSDYHPHQWEHORZZKHUHDVWKHSDYHPHQWLV
DORZDOEHGRPDWHULDO7KHIDFWVKRZVWKDWWKHYHJHWDWLRQLVQRWDOZD\VVLJQLILFDQWLQGHFUHDVLQJPLFURWHPSHUDWXUH
,WGHSHQGVRQWKHSRVLWLRQVRIWKHVKDGRZHIIHFWWKHZLQGGLUHFWLRQDQGWKHKHDWDEVRUEHUVXUIDFH3XUQRPR
(PPDQXHO
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3.2. The research findings 
7KHVWXG\IRXQGWKDWWKHUHLVDVLJQLILFDQFHWHPSHUDWXUHGLIIHUHQFHLQWKHWKUHHVWXG\DUHDDQGEHWZHHQWKHVWXG\
DUHDDQGWKHFLW\FOLPDWHVWDWLRQ%0.*6DPSDOLDQG3DGDQJ%XODQ6HOD\DQJ7KHGLIIHUHQFHWHPSHUDWXUHUHODWHV
WRWKHGLIIHUHQFHSURSRUWLRQRIJUHHQFRYHUDJHVKRSKRXVHGHQVLW\URRIPDWHULDOVDQGJURXQGWUHDWPHQW7KHVWXG\
LGHQWLILHGWKDWWKHKLJKHVWWHPSHUDWXUHZDVLQ7KDPULQVKRSKRXVHVGLVWULFW7KHGLVWULFWLVWKHEXVLHVWUHWDLOIXQFWLRQ
ZLWKWKHKLJKHVWYROXPHRIYHKLFOHFLUFXODWLRQ7KHFRQGLWLRQPDNHV7KDPULQEHFRPHVWKHSODFHRIWKHKLJKHVWUDWH
RIDQWKURSRJHQLFKHDWVRXUFH
7KH PLFUR WHPSHUDWXUH PRGLILFDWLRQ DOVR UHODWHV WR IODW URRI VKDSH WKH ODUJH SURSRUWLRQ RI ORZ DOEHGR URRI
PDWHULDODQGJURXQGWUHDWPHQW7KHLQFUHDVLQJRIPLFURWHPSHUDWXUHZDVHTXDOWRWKHJUHDWHUSURSRUWLRQRIFRQFUHWH
IODWURRI DVRQHPDLQ FKDUDFWHU RI VKRSKRXVHV7KHPLFUR WHPSHUDWXUHGHFUHDVHV DV VKRSKRXVH GHQVLW\ GHFUHDVHV
7KHPRVWJURXQGWUHDWPHQWIRXQGLQWKHYRLGDUHDRIVKRSKRXVHVGLVWULFWLVDVSKDOW±DORZDOEHGRPDWHULDOEXWWKH
SURSRUWLRQRIWKHPDWHULDOZDVQRWDOZD\VHTXDOZLWKWKHLQFUHDVLQJRIPLFURWHPSHUDWXUH,WGHSHQGVRQWKHKHDW
H[SRVHG RI WKH PDWHULDO 7KH FRQGLWLRQ UHODWHV WR WKH SRVLWLRQ RI VKDGLQJ HOHPHQWV VXFK DV WUHHV DQG EXLOGLQJ
VKDGLQJ7KHVWXG\ LQGLFDWHV WKDW WKH ORZDOEHGRPDWHULDO LVQRW VLJQLILFDQFH LQPDNLQJPLFUR WHPSHUDWXUHKLJKHU
ZKLOHLWLVFRYHUHGZLWKWUHHV,QFRQWUDVWWKHKLJKDOEHGRPDWHULDOPD\JLYHDODUJHUFRQWULEXWLRQWRDKLJKHUPLFUR
WHPSHUDWXUH EHFDXVH RI WKH KLJK UDWH RI KHDWH[SRVHG 7KH GHFUHDVLQJ RI PLFUR WHPSHUDWXUH LV HTXDO ZLWK WKH
LQFUHDVLQJRIJUHHQFRYHUDJH7KHSODFHRI WKHKLJKHVWSURSRUWLRQRIJUHHQFRYHUDJHEHFRPHV WKHSODFHRI ORZHVW
PLFURWHPSHUDWXUH
3.3. Urban design guidelines for shophouses 
Basic concept 
&RQFHUQLQJWKHHQGHDYRULQPRGLI\LQJXUEDQPLFURFOLPDWHE\XUEDQGHVLJQJXLGHOLQHVWKHEDVLFFRQFHSWIRUWKH
VKRSKRXVHVLVEDVHGRQWKHHQYLURQPHQWDQGFOLPDWHUHVSRQVLYHGHVLJQVSHFLILFDOO\LQDKXPLGWURSLFDOFRQWH[W7KH
SULPDU\ REMHFWLYH LV WR SUHYHQW WKH LQFUHDVLQJ RI PLFUR WHPSHUDWXUH DQG WR SURYLGH WKH GHFUHDVLQJ RI PLFUR
WHPSHUDWXUH 7KH XQGHUO\LQJ FRQFHSW RI WKLV LV WKH RSWLPL]LQJ JUHHQ DUHD PLQLPL]LQJ KHDWH[SRVHG VXUIDFH DQG
PLQLPL]LQJDQWKURSRJHQLFKHDWHIIHFWV$OOWKHGHVLJQJXLGHOLQHVIDFWRUVVKRXOGFRQVLGHUWKHEDVLFFRQFHSW,QWKLV
FDVH WKHUHDUH WZRW\SHVVKRSKRXVHV WREHGHYHORSHGILUVW WKHJXLGHOLQHVIRU LPSURYLQJ WKHH[LVWLQJVKRSKRXVHV
DQGWKHVHFRQGWKHJXLGHOLQHVIRUWKHQHZVKRSKRXVHVGHYHORSPHQW








)LJ7KHEDVLFFRQFHSWRIVKRSKRXVHGHVLJQJXLGHOLQHPD[LPL]LQJJUHHQDUHDPLQLPL]LQJKHDWH[SRVHGVXUIDFHDQG
0LQLPL]LQJDQWKURSRJHQLFKHDWHIIHFWV

Guidelines for improving the existing shophouse 
7KHUHDUHWZRW\SHVRIWKHFXUUHQWVKRSKRXVHVWREHLPSURYHGWKHILUVWWKH]HURILQLVKOLQHVKRSKRXVHVZLWKQR
IURQW\DUGDQGWKHVHFRQGWKHVKRSKRXVHZLWKIURQW\DUG
)RU WKH ILUVW W\SH VKRSKRXVHV WKHPDLQSUREOHP LV WKH OLPLWDWLRQRI VSDFH WREH LPSURYHG LQDQ LGHDO FOLPDWH
UHVSRQVLYHZD\6RWKDWWKHUHDUHOHVVJUHHQDUHDDQGKLJKDQWKURSRJHQLFKHDWGXHWRWKHDEVHQFHRIJRRGTXDOLW\
SDUNLQJ7KHJXLGHOLQHVDUHDVIROORZ
 ,QWKHILUVWSKDVHWKHUHVKRXOGEHSHGHVWULDQSDWKLPSURYHPHQWWRRSWLPL]HWKHIXQFWLRQRIWKHFLUFXODWLRQ
ZD\ 7KH LPSURYHPHQW LQFOXGHV WKH FOHDU VHJUHJDWLRQ EHWZHHQ SHGHVWULDQ DQG YHKLFOH FLUFXODWLRQ SDWK
7KXVWKHSDWKEHFRPHVPRUHFRQYHQLHQFHDQGPRUHXWLOL]HG
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 ,QWKHQH[WSKDVHWKHUHVKRXOGEHDVKDULQJFDUSDUNEXLOGLQJLQVWHDGRQVWUHHWSDUNLQJWKDWSRWHQWLDOO\JLYHV
FRQWULEXWLRQWRWUDIILFMDP)XUWKHUPRUHWKHDGHTXDWHWUHHVVKRXOGEHSODQWHGLQWKHWZRHGJHRIWKHURDG
7KHJUHHQURRIVKRXOGEHLQVWDOOHGLQWKHVKRSKRXVHVURRIWRS
)RUWKHVHFRQGW\SHVKRSKRXVHVWKHPDLQSUREOHPLVWKHXVLQJRIWKHIURQW\DUGZLWKQRRSWLPL]DWLRQIXQFWLRQWR
EHSDUNLQJDQGJUHHQDUHD7KHFRQGLWLRQPDNHVWKHRQVWUHHWSDUNLQJWKDWSRWHQWLDOO\FDXVHVDWUDIILFMDPLQFUHDVH
HPLVVLRQ DQG WHPSHUDWXUH 7KH UHVHDUFK VKRZV WKDW WKH DUHD RI OHVV YHJHWDWLRQ FRYHU EHFRPHV WKH KLJKHVW
WHPSHUDWXUHSODFH7KXVWKHJXLGHOLQHVDUHDVIROORZ
 7KH VKRSKRXVHV¶ IURQW \DUG VKRXOG EH XWLOL]HG DV VKDULQJ SDUNLQJ DV ZHOO DV JUHHQ RSHQ VSDFH ZLWK
DGHTXDWHWUHHV7KHUHIRUHLWLVQRWDOORZHGWRH[WHQGWKHSULYDWHDUHDWRWKHIURQW\DUG
 7KHUHVKRXOGEH OLPLWHGDFFHVV WR WKHSDUNLQJ ORW VR WKH URDGEHFRPHV IUHH IURP WKHSDUNLQJFLUFXODWLRQ
GLVWUDFWLRQ,WLVQRWDOORZHGPDNLQJDQRSHQDFFHVVDORQJWKHHGJHRIWKHURDGWRWKHSDUNLQJDUHD
3.4. Guidelines for the future shophouse design 
Building function and activity  
7KHIDFWVKRZVWKDWWKHJURZWKRIVKRSKRXVHVLVQRWFRQWUROODEOHZKHQWKHGHYHORSPHQWVSUHDGRXWWRWKHSDUWRI
ORZGHQVLW\]RQHVLQWKHFLW\)URPWKHFOLPDWHSRLQWRIYLHZLWVHHPVOLNHµSODQWLQJFRQFUHWHIRUHVWV¶RQDPDVVLYH
ODUJHVFDOHWKDWFDQHQGDQJHUWKHVSDUHIRUJUHHQVSDFHDQGDOVRXUEDQFOLPDWH7KHUHVHDUFKLQGLFDWHVWKDWWKHEXV\
DFWLYLW\ VXFKDV FRPPHUFLDOEXVLQHVVZKLFKDWWUDFWV DKLJKYROXPHRIYHKLFOH FLUFXODWLRQ WR WKH VKRSKRXVHDUHD
FDXVHVWKHLQFUHDVLQJRIDQWKURSRJHQLFKHDWVRXUFHV7KHUHIRUHWKHDFWLYLW\DQGIXQFWLRQJXLGHOLQHVIRUVKRSKRXVHV
DUHDVIROORZ
 7KH GHYHORSPHQW RI VKRSKRXVHV VKRXOG EH UHVWULFWHG RQO\ WR D ]RQHRI WKH QHLJKERUKRRG RU XUEDQ VFDOH
SXEOLFVHUYLFH
 7KHSULPDU\IXQFWLRQRIIRUVKRSKRXVHVVKRXOGEHDVKRUWGXUDWLRQYLVLWRUDFWLYLW\VXFKDVUHWDLOVRUVPDOO
VFDOHRIILFH
 7KHVHFRQGDU\IXQFWLRQZLWKORQJGXUDWLRQDFWLYLWLHVVXFKDVHGXFDWLRQRUKHDOWKIDFLOLW\FDQEHDWWDFKHG
WRLQDOLWWOHSRUWLRQDQGUHTXLUHGDQDGHTXDWHSDUNLQJIDFLOLWLHVVXFKDVEDVHPHQWRUFDUSDUNEXLOGLQJ

Vehicle access, circulation, and parking 
7KH UHVHDUFK LQGLFDWHV WKDW WKH VKRSKRXVHZKLFKDWWUDFWV WKHKLJKHVWYROXPHRIYHKLFOHKDV WKHKLJKHVWPLFUR
WHPSHUDWXUH7KHPDLQSUREOHPLVWKHDEVHQFHRIDQDGHTXDWHFDUSDUNIDFLOLW\WKDWFDXVHVDWUDIILFMDP,QSUHYHQWLQJ
WKHLQFUHDVLQJRIVXFKDQWKURSRJHQLFKHDWVRXUFHVWKHJXLGHOLQHVDUHDVIROORZ
 7KHUH VKRXOG EH D VHSDUDWH DFFHVV IRU VKRSKRXVH WKDW SODFHG RQ DQ DUWHULDO URDG WR SUHYHQW D PL[OLQH
EHWZHHQWKHQHLJKERUKRRGDQGWKHXUEDQVFDOHYHKLFOH
 7KHVKRSKRXVHVVKRXOGKDYHDQDGHTXDWHGHPDUFDWLRQOLQHDQGIURQW\DUGWREHVSDFHIRUSDUNLQJDQGJUHHQ
DUHD 7KH H[LVWLQJ VKRSKRXVHV ZLWK QR IURQW \DUG KDYH WR EH HTXLSSHG ZLWK FDU SDUN IDFLOLW\ VXFK DV
EDVHPHQWRUFDUSDUNEXLOGLQJ7KHRQVWUHHWSDUNLQJVKRXOGEHDYRLGHG
 7KHSDUNLQJDUHDVKRXOGKDYHOLPLWHGDFFHVV7KHIUHHDFFHVVSDUNLQJRIDQ\SRLQWDORQJWKHURDGVKRXOGEH
DYRLGHG
 ,QWKHDUHDZKHUHWKHUHLVWULVKDZDVWUDQVSRUWDWLRQPRGHVKRXOGSURYLGHVSDFHIRUWULVKDZOLQH7KHXVLQJ
URDGVSDFHWREHWULVKDZSDUNVKRXOGEHDYRLGHG
 7KHUHVKRXOGEHDEXVVWRSZLWKD³ORRS´VKDSH±EXVOLQH
 7KHVKRSKRXVHVRI ORQJGXUDWLRQDFWLYLWLHVVXFKDVHGXFDWLRQRUKHDOWK IDFLOLW\ VKRXOGEHHTXLSSHGZLWK
SDUNLQJIDFLOLWLHVVXFKDVEDVHPHQWRUFDUSDUNEXLOGLQJ
 7KH JURXQG OHYHO SDUNLQJ ORW VKRXOG EH IXQFWLRQDOL]HG DV D JUHHQ DUHD ZLWK DGHTXDWH WUHHV DQG ZDWHU
SHUPHDEOHJURXQGWUHDWPHQW

Pedestrian access and circulation 
7KH UHVHDUFK VKRZV WKDWPRVW RI WKH VKRSKRXVHVEXLOGZLWK OHVV DWWHQWLRQ WRKLJKTXDOLW\SHGHVWULDQSDWK7KH
FLUFXODWLRQPRVWO\ LV IRU PRWRUYHKLFOH RQO\ DQG JHQHUDWLQJ HPLVVLRQ 7KHPDLQ SUREOHP LV WKH EDG TXDOLW\ DQG
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XQSOHDVDQWSHGHVWULDQSDWK7KHREMHFWLYHLVWRPDNHDEHWWHULPDJHRIWKHSHGHVWULDQSDWKDVDPRUHFRPIRUWDFFHVV
DQGFLUFXODWLRQSDWKDQGSHRSOHSUHIHUWRXVHLWLQVWHDGPRWRUYHKLFOH7KHUHIRUHWKHJXLGHOLQHVDUHDVIROORZ
 7KHUHVKRXOGEHDJRRGTXDOLW\SHGHVWULDQOLQNDJHWRFRQQHFWWKHVKRSKRXVHVDUHDZLWKWKHVXUURXQGLQJVWR
LPSURYHSHGHVWULDQ
 7KHUHVKRXOGEHRQHRUDQGWZRW\SHVRISHGHVWULDQSDWKV7KHILUVWWKHSHGHVWULDQSDWKRQWKHHGJHRIWKH
URDG DVXUEDQSXEOLF VSDFH7KH VHFRQG WKH SHGHVWULDQSDWK LQ IURQWRI VKRSKRXVHV URZDV DQ DUFDGHRU
FRORQQDGHWKDWFRQQHFWHDFKVKRSKRXVH
 7KHUH VKRXOG EH SURYLGHG D KLJKTXDOLW\ SHGHVWULDQ SDWK WR JHW D JRRG LPDJH DV D VDIH FRQYHQLHQFH
SOHDVDQW DQG HQYLURQPHQWDOIULHQGO\ FLUFXODWLRQ SDWK 7KH FULWHULD DUH D VSDFLRXV GLPHQVLRQ WR
DFFRPPRGDWH D JURXS RI SHGHVWULDQV FRQWLQXH VKDG\ FOHDU EULJKW KDYH D YLVXDO FRQQHFWLRQ WR WKH
IXQFWLRQDORQJWKHSDWKWKHUHLVDGHTXDWHVLJQDJHEHQFKDQGHTXLSSHGZLWKDJRRGTXDOLW\VWUHHWIXUQLWXUH
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)LJ5HFRPPHQGHGSDUNLQJZLWKDOLPLWDFFHVV
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)LJ1RWUHFRPPHQGHGSDUNLQJZLWKIUHHDFFHVV

Open space 
7KH UHVHDUFK VKRZV WKDW WKH VKRSKRXVHV RI KLJKHVW EXLOGLQJ FRYHUDJH DQG OHDVW RSHQ VSDFH DUHD EHFRPHV WKH
ORZHVWPLFURWHPSHUDWXUHVSDFH7KHUHIRUHWKHJXLGHOLQHVDUHDVIROORZ
 7KHVKRSKRXVHVDUHDVKRXOGKDYHDJUHHQSXEOLFRSHQVSDFH7KHDOWHUQDWLYHVSDFHIRULWDUHWKHIURQW\DUG
WKHEDFN\DUGWKHJUHHQSDWKDQGWKHEXLOGLQJV¶URRI
315 Wahyuni Zahrah and Achmad Delianur Nasution /  Procedia - Social and Behavioral Sciences  179 ( 2015 )  308 – 317 
 7KHSXEOLFVSDFHLVVWLOOFDQEHDKHDWVRXUFHZKHQWKHPDWHULDOKDVDORZDOEHGR7KHUHIRUHWKHSODQQLQJ
DQG GHVLJQ RI SXEOLF RSHQ VSDFH VKRXOG EH LQWHJUDWHG ZLWK WKH ODQGVFDSH GHVLJQ ERWK KRUL]RQWDO DQG
YHUWLFDOODQGVFDSHDQGWKHJURXQGWUHDWPHQWSODQ
 7KHUHVKRXOGEHDQRSHQVSDFHEHWZHHQVKRSKRXVHVEORFNWREHDEUHH]HZD\WKDWFDQVSUHDGRXWWKHKHDW
DQGGHFUHDVLQJWKHWHPSHUDWXUH
 7KHRSHQVSDFHZKLFKIXQFWLRQDOL]HGDVDEUHH]HZD\VKRXOGEHVKDGHGE\WUHHVRUEXLOGLQJVWRSUHYHQWWKH
ZLQGEULQJWKHKHDWZKHQEORZLQJ
Horizontal landscaping 
7KH UHVHDUFK VKRZV WKDW WKH VKRSKRXVHV ZLWK WKH OHDVW JUHHQ DUHD EHFRPH WKH KLJKHVW WHPSHUDWXUH VSDFH ,Q
PRGLI\LQJWKHPLFURWHPSHUDWXUHWKHJXLGHOLQHVDUHDVIROORZ
 7KHVKRSKRXVHVDUHDVKRXOGEHRSWLPL]HGDVDJUHHQVSDFHDQGJUHHQVXUIDFH
 7KHKRUL]RQWDOODQGVFDSLQJVKRXOGEHRSWLPL]HGE\PDNLQJWKHIURQW\DUGDVDµSDUNLQJJDUGHQ¶ZLWKDKLJK
SURSRUWLRQRIWUHHVDQGYHJHWDWLRQ
 7KH JURXQG VKRXOG EH FRYHUHGZLWK WKHZLGHFDQRS\ WUHHV DQG RU WKH SHUJRODV WR SURWHFW LW IURP KHDW
H[SRVHG
 7KHSDWKZD\VSDFHVKRXOGEHRSWLPL]HGWREHDJUHHQZD\7KHUHVKRXOGEHWKHDGHTXDWHWUHHVWRVKDGHWKH
JURXQG SDYHPHQW VXUIDFH 7KH WUHHV VKRXOG EH SODQWHG LQ WKH PHGLDQ DQG WKH HGJH RI WKH URDG WR JLYH
RSWLPDOVKDGLQJIRUWKHSHGHVWULDQSDWK

Vertical landscaping 
7KHUHVHDUFKLQGLFDWHVWKDWWKHDUHDRIµQDNHG¶FRQFUHWHURRIDQGZDOOEHFRPHVWKHKLJKHVWWHPSHUDWXUHDUHD,Q
PRGLI\LQJPLFURWHPSHUDWXUHWKHJXLGHOLQHVDUHDVIROORZ
 7KHYHUWLFDOODQGVFDSLQJDSSOLHGDVYHJHWDWLRQLQWHJUDWLRQLQHQYHORSHEXLOGLQJGHVLJQERWKZDOODQGURRI
WRSUHYHQWKHDWH[SRVHGVXUIDFH
 *UHHQ URRI RU URRI JDUGHQ VKRXOG EH LQVWDOOHG LQ DQ LQWHQVLYH RU H[WHQVLYHZD\7KHUHIRUH WKH EXLOGLQJ
VWUXFWXUHVKRXOGEHSUHSDUHGWRSURYLGHWKHVWDWLFRUG\QDPLFORDGRIWKHJDUGHQ7KHSODQWLQJPHGLXPFDQ
EHSHUPDQHQWRUPRYHDEOH7KHIL[URRIJDUGHQRUJUHHQURRIPDNHVDPRUHGHVLJQSURVSHFW
 7KHµPRYDEOH¶JUHHQURRIRUURRIJDUGHQLVPRUHVXLWDEOHIRUWKHH[LVWLQJVKRSKRXVHWKDWQHYHUSODQQHGWR
EHDJUHHQURRIRUURRIJDUGHQ$VWKHFRQVHTXHQFHWKHUHVKRXOGEHDQDGHTXDWHGUDLQDJHHTXLSPHQW
 7KHYHUWLFDOODQGVFDSLQJFDQEHXWLOL]HGDVDQXUEDQYHUWLFDOIDUPLQJWKDWVXSSRUWGDLO\IRRGRUKHUEVQHHGV

Building design guidelines 
7KH UHVHDUFK LQGLFDWHV WKDW PRVW RI WKH VKRSKRXVHV DUH QRW FRQFHLYHG LQ D FOLPDWHUHVSRQVLYH ZD\ 7KH
XQSURWHFWHGEXLOGLQJHQYHORSHHVSHFLDOO\ WKH URRIDQGHDVWDQGZHVW IDFDGHEHFRPHV WKH VXUIDFHRI WKH VXQVKLQH
KHDWH[SRVHG DQG EHLQJ D KHDW UHVRXUFH IRU WKH VXUURXQGLQJV ,Q PRGLI\LQJ WKH PLFURFOLPDWH WKHUH VKRXOG EH
EXLOGLQJGHVLJQJXLGHOLQHVDVIROORZ
 7KHEXLOGLQJFRYHUDJHVKRXOGQRWOHVVWKDQWRJLYHPRUHVSDFHIRUJUHHQRSHQVSDFHDQGWRDOORZWKH
ZLQGEORZVRYHUWKHDUHD7KHUHVKRXOGEHDPHFKDQLVPWRHQVXUHWKHYRLGDUHDLVQRWSDYHGEXWEHLQJD
JUHHQVSDFH
 7KH EXLOGLQJ HQYHORSHPDWHULDO VKRXOG KDYH D KLJK DOEHGR WR DYRLG LW EHFRPHV KHDWVRXUFH ,W LV KLJKO\
UHFRPPHQGHGWRFRYHUEXLOGLQJHQYHORSHZLWKYHJHWDWLRQWKURXJKJUHHQZDOODQGRUJUHHQURRI
 7KHUHVKRXOGEHDYRLGLQHDFKVKRSKRXVHXQLWWRDOORZGD\OLJKWDQGIUHVKDLUPRYHVWKURXJKWKHEXLOGLQJV
DQGDYRLGWKHKHDWEHLQJµWUDSSHG¶LQWKHEXLOGLQJVWUXFWXUH

&RQFOXVLRQ
7KH UHVHDUFK VKRZV WKDW VRPHXUEDQGHVLJQ HOHPHQWV UHODWH WR WKHXUEDQPLFUR WHPSHUDWXUHPRGLILFDWLRQ7KH
XUEDQGHVLJQJXLGHOLQHVFDQEHXVHGDVDFRQWUROLQVWUXPHQWVWRSUHYHQWWKHORZTXDOLW\VKRSKRXVHVGHYHORSPHQWDQG
WRLPSURYHWKHKLJKTXDOLW\RQHV+RZHYHUWKHLPSOHPHQWDWLRQFDQQRWUXQZHOODORQHZLWKRXWVXSSRUWLQJSROLF\DQG
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UHJXODWLRQ7KHJXLGHOLQHLVDLPHGWRJLYHDFRQWULEXWLRQWRWKH&LW\*RYHUQPHQWWRIRUPXODWHDQDGHTXDWHFRQWURO
VRWKHHQYLURQPHQWIULHQGO\VKRSKRXVHVZLOOFRQWULEXWHWRLQFUHDVLQJXUEDQVSDFHTXDOLW\

$FNQRZOHGJHPHQW
7KH DXWKRUV JUDWHIXOO\ DFNQRZOHGJH WKH ILQDQFLDO VXSSRUW RI7KH0LQLVWU\ RI1DWLRQDO(GXFDWLRQ RI ,QGRQHVLD
5HSXEOLFWKURXJK+LEDK%HUVDLQJ5HVHDUFK*UDQWWRXQGHUWDNHWKHVWXG\DQGWRDOOSDUWLFLSDQWVRIWKHVWXG\

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